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REMARKS 

The objection to the drawings is noted. Since the objection relates only to the margins and 
legibility, no proposed drawing changes are believed to be necessary. Formal drawings will be 
submitted once the application has been allowed. 

The specification has been amended to properly use the trademark "Polaroid" to obviate the 

objection to the specification. 

Claim 1 has been amended to delete "a" with reference to detecting the presence of 
tetracycline. Claim 8 has been amended to delete the term "especially." Claim 9 has been amended 
to replace "polaroid" by "photographic." Claim 10 has been to delete the phrase "or the like." 
Claims 21 and 22 have been added to claim the generic recombinant prokaryotic cells and a generic 
DNA vector as used in claim 1. Claims 11 and 14 have been amended to depend from these new 
claims. It is believed that these amendments do not constitute new matter, and their entry is 
requested. 

In response to Applicants' arguments concerning the unity of invention of claims l-20ofthe 
present application in accordance with PCT Rule 13.1, the Examiner noted that the scope of claim 
1 must be read to bebroader in scope thanclaims 11 and 14. Newclaims21 and 22 have been added 
so that the scope of the recombinant prokaryotic cell (claim 21) and the vector (claim 22) is the same 
as claim 1. In view of this amendment, it is believed that claims 1-22 represent a single inventive 
concept under PCT Rule 13.1 for the reasons set forth in the response to the restriction requirement 
filed on 9 February 2001. Consideration of all of the claims is therefore requested. 

The Examiner has rejected claims 1-10 under 35 USC §1 12, first paragraph. It is submitted 
that the Examiner is in error with respect to this rejection, especially with his analysis of the Wands 
factors. 

The present claims are directed to a method for determining tetracycline in a sample, to 
recombinant prokaryotic cells and to a vector. The method utilizes the recombinant prokaryotic cells 
which contain the vector. The vector comprises a nucleotide sequence encoding a light producing 
enzyme under transcriptional control of a tetracycline repressor and a tetracycline promoter. Any 
light producing enzyme can be used, so long as it is under control of the tetracycline repressor and 
the tetracycline promoter. The nucleotide sequence can be placed in any vector which may be used 
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in prokaryotic cells - any prokaryotic cell which is compatible with the vector. To determine 
enablement, the specification is considered in light of the knowledge in the art at the time of the 
invention. One method that can be used, which is not the only method, is to consider the Wands 
factors. If the Wands factors are properly considered in light of the knowledge in the art, it is 
submitted that the specification fully enables the claimed invention. 
The nunntitv of Experimentation Necessary. 

The Examiner states simply that several man-years of experimentation with little reasonable 
expectation of success would be needed, without providing any reasons or evidence to support his 
contention. Bald contentions without scientific reasons or evidence are not sufficient to sustain an 
enablementrejection. In re Marocchi, 169 US?Q 367 (CCPA 1971). There is little experimentation 
that is required, and even if some may be necessary, it is not an undue amount - which is the proper 
standard Recombinant DNA techniques are well established in the art, as evidenced by Sambrook 
et al. (Molecular Cloning: A Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory, Cold 
Spring Harbor, N.Y., 1989) and Ausebel et al. (Current Protocols in Molecular Biology, J. Wiley 
and Sons N Y., 1992, and periodic updates) and numerous volumes of Methods in Enzymology, 
among numerous other texts, all well known to persons of ordinary skill in the art. In view of the 
vast knowledge in the art, the preparation of vectors which are suitable for transforming prokaryotic 
hosts does not require undue experimentation. That is, skilled artisans know which vectors can be 
used with any given host. Transformation techniques for most prokaryotic hosts are also well known 
in the art Thus, the transformation of hosts with such vectors also does not require undue 
experimentation. DNA encoding light producing enzymes and DNA containing tetracycline 
repressor and tetracycline promoter are well known in the art. In fact, Applicants have not invented 
any such DNA. Thus, the use of such DNA in preparing the vectors does not require any undue 
experimentation. 

In addition, no undue experimentation is required to analyze samples of milk, fish, meat, 
infant formula, eggs, honey, vegetables, serum, plasma or whole blood. Techniques for analyzing 
samples from these materials were well known in the art at the time of the present invention. 
Furthermore, determination of the tetracycline in these materials, albeit by different assay methods, 
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was well known at the time of the present invention. The following represent references which 
describe testing various samples for tetracycline. 

(a) beef liver, beef kidney, beef muscle, pork liver, pork kidney, pork muscle: Ikai, Y et al., 

J. Chromatogr. (1987)411:313-323; 

(b) beef liver, pork liver, chicken liver, beef muscle, pork muscle, chicken muscle, milk, egg, 
yellow tail, eel: Oka, H et al., J. Chromatogr. (1985) 325: 265-27; 

(c) swine urine, swine plasma, swine liver: Sharma, LP. and Bevill, R.F., J. Chromatogr. 

(1978) 166: 213-220; 

(d) sheep urine, sheep plasma, cattle urine, cattle plasma: Sharma, J.P. et al., J. Chromatogr. 

(1977) 134:441-450; 

(e) salmon: Carrignan, G. et al., J. AOAC Int% (1993) 76: 325-328; 

(f) milk: Carson, M.C., J. AOAC Ml (1993) 76:3229-334; 

(g) bovine muscle, porcine muscle: Walsh, J.R. et al., J. Chromatogr. (1992) 596: 211-216; 

(h) cattle muscle, cattle liver, cattle kidney, cattle blood, swine muscle, swine liver, swine 
kidney, swine blood: Moats, W.A., J. Chromatogr. (1986) 358: 253-259; 

(i) catfish: Moretti, V.M. et al. Analyst (1994) 119:2749-2751; and 
0) honey: Oka, H. et al., J. Chromatogr. (1987) 400: 253-61. 

Thus, the isolation and treatment of samples from milk, fish, meat, infant formula, eggs, honey, 
vegetables, serum, plasma or whole blood requires no undue experimentation. 
The Amount nfGu ^rP Provided in the Specification 

The present specification provides sufficient guidance to a person of ordinary skill in the art 
to practice the claimed invention. The specification clearly describes the components of the vector 
present in the prokaryotic cells which are used to practice the claimed method. That is, the vector 
contains a nucleotide sequence which encodes a light-producing enzyme under the transcriptional 
control of a tetracycline repressor and a tetracycline promoter. Any vector can be used which 
contains such a nucleotide sequence, and any nucleotide sequence which contains the component 
parts can be used. The specification further provides guidance that any prokaryotic cell can be used, 
such as disclosed at page 9, lines 7-17. The specification provides guidance that the method can be 
used to assay for tetracycline in samples of milk, fish, meat, infant formula, eggs, honey, vegetables, 
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serum, plasma or whole blood. Thus, the specification provides guidance to a skilled artisan for the 

breadth of the claimed subject matter. 

All of the novel aspects of the invention have been disclosed by the specification. The novel 
aspect is the use of a prokaryotic cell containing a vector for the determination of tetracycline in a 
sample The vector comprises a nucleotide sequence encoding a light producing enzyme under the 
transcriptional^ 

is known to a skilled artisan. The novel aspect of the gene for a light producing enzyme bang under 
the transcriptional control of a tetracycline repressor and tetracycline promoter is fully disclosed m 
the specification. Thus, Applicants have supplied the novel aspects of the invention, and the 
specification does not rely on the knowledge of a skilled artisan to supply any novel aspects. 
ju a Vrnencr. nr A ^™c nfWnrkinr Examples 

The specification provides working examples which demonstrate that there is no undue 
experimentation required to determine the presence of tetracycline in accordance with the present 
invention. Thus, it should be noted that the application discloses the determination of tetracycline 
from two especially difficult sample matrixes, i.e. from pig serum (Example 3 and Fig. 9) and cow 
milk (Example 4 and Fig. 10). Tested pig serum was highly lipemic and milk is generally known to 
be a very difficult sample matrix for analytical purposes. A person skilled in the art (PSA) is, 
however able to use the teachings of the application, i.e. the biosensor disclosed, for determining 
tetracycline from other samples by incorporating general knowledge of the pretreatment of each 
specific kind of sample, which knowledge would be available to the PSA (see above). Instruction 
and/or guidelines for pretreatment of samples canbe found in textbooks and numerous articles. The 
application discloses the biosensor and a few real sample matrixes in which the presence of 
tetracycline has successfully been demonstrated. 

The examples in the specification clearly demonstrate that the need for cleanup of samples 
by pretreatment is minimal. It should also be noted that the actual reaction which produces the light 
to be measured takes place within a bacterial cell. A bacterial cell is known to maintain the 
microenvironment within the cell to be very stable, e.g. its intracellular pH would remain highly 
stable also if the pH of its environment were to fluctuate significantly. Thus, the biosensor of the 
invention is highly applicable for different sample matrixes. 
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The examples and specification disclose a prototypic determination method, which has been 
shown to enable determination of tetracycline from a few real sample matrixes. It has also been 
disclosed how the biosensor has been obtained and how it is used. A PSA can use the biosensor for 
determination of tetracycline from different kinds of samples, taking into account known guidelines 
for determination of tetracycline from different kinds of samples (as referred to above). The 
application also provides guidance on how a PSA can easilymake the assay more sensitive if needed. 
Nnturp. of the Invention 

The present invention is in the area of recombinant DNA and assay techniques. Most aspects 
of recombinant DNA are no longer inherently unpredictable. For example, a skilled artisan can 
predict with reasonable certainty that a vector useful for a specific host cell can be used in a host cell 
regardless of the gene inserted into the vector. Thus, for the factors of the present invention, the 
degree of unpredictability is low. Furthermore, the specification clearly provides a high level of 
enablement through the working examples which demonstrate the practice of the claimed invention. 
TUp State of the Prior Art 

As discussed in great detail above, the state of the art with respect to recombinant DNA is 
very broad. In this context, the state of the prior art with respect to vectors, host cells, DNA 
sequences for light producing enzymes, tetracycline repressor and tetracycline promoter is not 
limited in any respect. In addition, techniques for preparing such vectors and host cells containing 
the vectores are not limited in any respect. Thus, it is submitted that applications of these techniques 
to the claimed method are not limited in any respect. 
Thp Relative S MI in the Art 

The relative skill in the art is lower than that suggested by the Examiner. The skill in the art 
at the time that recombinant DNA inventions were first made, e.g. in the 1970's, was certainly at the 
level of individuals with a Ph.D. in biochemistry. However, such a level of skill for the ordinary 
artisan is no longer that high. Undergraduate students today routinely perform experiments in the 
recombinant DNA art. These students can readily isolate and clone sequences when provided with 
sufficient information as to what is to be isolated and cloned. Texts are available in the art which 
provide all of the necessary instructions for making recombinant DNA, recombinant cells and 
growing such recombinant cells. The Examiner is no doubt well aware of Sambrook et al., supra, 
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Ausebel et al., supra, and the numberous volumes of Methods in Enzymology. These references were 
well known to persons of skill in the art at the time of the invention. Thus, a PSA would at least 
know the basics of microbiology and molecular biology, which would enable him to practice the 
claimed invention on the basis of the present disclosure. 
The Rrpndth nfS ™p* "f the. Claims 

The Examiner contends that the claims are broad on the basis of several factors. Applicants 
agree that the claims encompass any number of constructs that can be used in the detection of 
tetracycline. This factor in and of itself does not render the claims enbled by the specification. Even 
assuming that the claims could be considered as broad as the Examiner considers, each of the factors 
enumerated by the Examiner is well known to a skilled artisan and described in the prior art. For 
example, the prior art fully understands each of the factors noted by the Examiner as follows. 

Factors (a) and (b): Sambrook et al. referred to in the application (and cited above) gives 
detailed instructions on e.g. how to prepare, propagate and control genetically modified organisms 
(GMO). 

Factor (c): For example, the publications referred to above describe the pretreatment of 
different kinds of samples and the influence of environmental parameters on tetracycline 
determination. Thus, a PSA would know what should be observed for each individual type of 
sample when determining tetracycline from different kinds of samples. 

Factor (d): The assay is group-specific. It does not determine which specific tetracycline is 

involved. 

Factor (e): The assay is a screening assay and is not intended to be used for quantitative 
assays. The biosensor can be used for screening. It gives a qualitative, i.e. a positive or negative, 
result. No quantitation has been disclosed in the application or claimed in the claims. 

Factor (f): The level of the sensitivity of the assay is demonstrated by the examples. 

Thus, as demonstrated above, the assay system is predictable, significant guidance has been 
provided by the specification, working examples demonstrating the invention have been provided, 
the state of the art is well developed, the level of skill in the art is not high, the claims are more 
limited breadth than asserted by the Examiner for several of the noted factors. Thus, a proper 
application of the Wands factors demostrates that the specification is fully enabling for the claimed 
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subject matter and that no undue experimentation is necessary to practice the claimed invention. For 
all of the above reasons, it is submitted that the specification is fully enabling to a person of ordinary 
skill in the art. Withdrawal of this rejection is requested. 

The Examiner has rejected claims 8-10 under 35 USC §1 12, second paragraph. It is believed 
that the amendments to claims 8-10 obviate this rejection, and its withdrawal is requested. 

In view of the above amendments and remarks, it is believed that the claims satisfy the 
requirements of the patent statutes and are patentable over the cited prior art. Reconsideration of the 
instantapplicat^ 

the undersigned if it is deemed to exped ite allowance of the application. 

RESP ECTFULLY SUBMITTE D^ 

Jeffrey L. Ihnen, Registration No. 28,957 



NAME AND 
REG. NUMBER 



SIGNATURE 




DATE 



25 JUNE 2001 



Address 



Rothwell, Figg, Ernst & Manbeck 
Suite 701-East, 555 13th Street, N.W. 



City 



Washington 



Country 



U.S.A. 



State 



Telephone 



D.C. 



202-783-6040 



Zip Code 



Fax 



20004 



202-783-6031 



Attachments: Marked-Up Copies of Amendments 



■ \ % 

JUN 2 5 2001 ^ 

> / Serial No. 09/529,967 

25 June 2001 
Mark-ups, Page 1 

Marked-Up Copy of the Amended Specification (Paragraph on Page 7at lines 12-14) 

The luminescence of the cells is preferably measured using an X-ray or Polaroid photographic , 
[polaroid] film, a CCD-camera (Charge Coupled Device), a liquid scintillation counter or, most 
preferably, a luminometer. 

Marked-Up Copy of the Amended Specification (Paragraph on Page 11, line 18-Page 12, line 
8) 

Measurement of light emission can be done by using X-ray or Polaroid photographic [polaroid] 
film using a liquid scintillation counter, a CCD-camera or a luminometer. The CCD-camera is an 
instrument which is capable of detecting very low levels of light. In the applications of this 
invention such [kind of] a device could be used for the detection of tetracycline residues in food 
material such as vegetables or meat. The detection of light emission could be directly monitored 
from the surface of the food material sprayed with engineered luminescent bacteria. Either 
chemiluminescent (such as peroxidase-luminol) or bioluminescent (such as luciferase-luciferin) 
reactions can be utilized. The luminometric method is performed with the aid of genes encoding 
either bacterial or beetle luciferases such as those described in [the] Figures 2 and 4. Several 
luminescent bacterial species such as V. harveyi, V. fischeri, P. leiognathi, P. phosphoreum, 
Xenorhabdus luminescens, etc. exist. Luminescent beetles are, for example, Luciola mingrelica, 
Photinuspyralis, Pyrophorus plagiophthalamus, Lampyris noctiluca, Pholas dactylus, etc. Also, 

several eukaryotic species in the sea which luminesce, such as marine ostracod Vargula hilgendorfii, 
jellyfish Aequorea victoria, batrachoidid ^Porichtys notatus, pempherid ^ Parapriacanthus 

ransonnetU etc., exist. Fluorescent reporter proteins such as green fluorescent protein (GFP) or any 

of its variants could be used in the methods described in this invention (Li, X. et al. (1997) J. Biol. 

Chem. 272, 28545-28549). 
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Marked-up Copy of Amended Claims 

1 (amended). A method for the determination of [a] tetracycline in a sample characterized 

in that 

- the sample is brought into contact with prokaryotic cells encompassing a DNA vector 
including a nucleotide sequence encoding a light producing enzyme under transcriptional control of 
a tetracycline repressor and a tetracycline promoter, 

- detecting the luminescence emitted from the intact cells, and 

- comparing the emitted luminescence to the luminescence emitted from cells in a control 

containing no tetracycline 

- wherein a detectable luminescence higher than a luminescence of the control indicates 

the presence of tetracycline in the sample. 

8 (twice amended). The method of claim 1 characterized in that the sensitivity of the analysis 
with respect to the tetracycline derivative is increased by the use of cells which are [especially] 
antibiotic sensitive mutant strains. 

9 (twice amended). The method of claim 1 characterized in that the luminescence is 
measured using an X-ray or [polaroid] phot^raphic film, a CCD-camera, a liquid scintillation 
counter or a luminometer. 

10 (twice amended). The method of claim 1 characterized in that the sample to be analyzed 
is milk, fish, meat, infant formula, eggs, honey, vegetables, serum, plasma, or whole blood [or the 
like]. 

1 1 (twice amended). A recombinant prokaryotic cell characterized in that it encompasses 
[a] Jhs DNA vector »f ^ wherein [including a nucleotide sequence encoding a light 
producing enzyme under transcription control of a tetracycline repressor and a tetracycline promoter, 
and that] the DNA vector is a plasmid containing the luxCDABE genes (SEQ ID NO:3) under 
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transcription control of a tetracycline repressor (TetR) (SEQ ID NO: 1 1) and a tetracycline promoter 
(TetA) (SEQ ID NO:9) from TnlO. 

14 (twice amended) The DNA vector of claim 22 - wherein the vector is a [A] plasmid 
[characterized in that it comprises] comprising the luxCDABE genes (SEQ ID NO:3) under 
transcription control of a tetracycline repressor (TetR) (SEQ ID NO:l 1) and a tetracycline promoter 
(TetA) (SEQ ID NO:9) from 7M0. 



